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ABSTRACT
Plasma concentration o f melatonin - the horm one secreted by the human pineal gland is highest in children 
between 1 and 3 years o f age. In the next age groups its levels decrease and in adults they are by approximately 
80% lower. These drastic age differences in the function o f the pineal gland made us hypothesize that some 
structural differences in it related to age and sex can be expected. The aim o f this study was to investigate the 
macroscopic and m icroscopic characteristics o f  the pineal gland in relation to age and sex. Some 126 pineal 
glands were observed and histologically studied. O f them, 87 were taken from men and 37 from wom en with 
mean age o f 52,65 (from 20 to 95) years. Slices o f  5 p were cut from paraffin blocks, stained with hematoxylin 
and eosin and m icroscopically examined. Data was analysed with standard statistical procedures. No gen­
der-related differences in the macroscopic characteristics and the histologic structure of the pineal gland were 
identified. Age was not related to the m acroscopic characteristics o f  the pineal gland, too. However, some dif­
ferences in the histologic structure o f  the gland in relation to age w ere observed. Partially defined pseudolobs 
prevailed in the glands o f  younger people, while with increasing age glands with well-defined pseudolobs were 
more common.
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There are no daily fluctuations in the levels o f plasma 
melatonin after birth. Secretion of the hormone is gradually 
increased around the third month after birth. Highest levels 
of plasma melatonin are observed in children between 1 
and 3 years. In the next age groups its levels decrease and in 
adults they are by approximately 80% lower ( 13). In the se­
nile period, melatonin secretion continues to decrease 
which is discussed as one o f the possible factors contribut­
ing to degenerative changes in the elderly. According to 
some theories for aging, this process is a result o f free radi­
cals (11) or nitrogen oxyde (9) accumulated in the body in 
parallel to the decreasing plasma melatonin levels. Accord­
ing to other theories, melatonin has a protective effect for 
diseases that are more common at old age such as ischemic 
heart disease, malignant neoplasms, Alzheimer disease, etc. 
Decreasing melatonin secretion is discussed as a cause for 
the above diseases by some authors (3). Besides the func­
tional changes and some morphological changes have been 
described in the innervation o f the pineal gland (6) such as 
accumulation o f phosphorilated neurofi laments (10), 
lipofiisc. I and microacervulus in the pinealocytes (2). It re­
mains not clarified if there are changes in the structural 
characteristics o f the pineal gland in relation to age and sex.
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The present study is undertaken with the aim to answer the 
following questions:
1. Is there a difference in the macroscopic characteristics o f 
pineal glands between males and females?
2. Is there a difference in the presence o f  the main 
histological structures o f  the gland between men and 
women?
3. Are there changes in the macroscopic characteristics of 
the pineal glands related to age?
4. Are there changes in the histological structure o f the pi­
neal glands related to age?
M ATERIALS AND M ETHODS
A total o f  126 pineal glands was observed and 
histologically studied. The glands were obtained from peo­
ple who died as a result of violence or disease and to whom 
autopsy was done in the Department o f General and Clini­
cal Pathology or in the Department o f Forensic Medicine 
and Deontology at Prof. Paraskev Stoyanov Medical Uni­
versity of Varna during the period from September 2002 till 
March 2003. O f them, 87 were taken from men and 37 
from women at a mean age o f 52,65 (from 20 to 95) years. 
Before fixation of the material, size, volume, weight and 
density of the glands were measured. After fixation with 
10% neutral formaldehyde solution, slices o f 5 p  were cut 
from paraffin blocks, stained with hematoxylin and eosin
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and microscopically examined. Data was analysed by using 
standard statistical procedures.
R E SU L T S A N D  D ISC U SSIO N
The five main structural components of the pineal glands 
are equally represented in men and women (Table 1).




n P n P t P
1 Capsule
Gentle 75 58.33 28 57,14 0.10 n.s
Thick 75 41.66 28 42.85 0,10 n.s
2 Acervulus 75 65.67 28 74.34 0.86 n.s
3 Pseudolobs
Not defined 75 37,50 28 57.14 1.79 n.s
Partial 1> defined 75 30.55 28 17,85 1,38 n.s
Well defined 75 31.94 28 25.00 0.70 n.s
4 Gliosis 75 50,00 28 50.00 0.00 n.s
5 Cysts 75 17.80 28 21.42 0.40 n.s
Same results were obtained for the four main macroscopic 
parameters (Table 2).
Table 2. M ain macroscopic param eters o f  the pineal 




n X* n X*
Length (mm) 72 8,22±0.88 28 8.98*1,42 n.s
Width (mm) 72 6.25±0.65 28 5,88*1,04 n.s
Weight (mg) 67 124,67*25,45 26 154,66*41,77 n.s
Density (kg/m3) 67 3,74*1.33 26 2.33*1,82 n.s
The material was separated in two groups according to age: 
glands taken from people who died in the age of 20-39 
years and those who died at 40 and above. Thick capsule, 
acervulus, gliosis and non-tumour cysts were equally repre­
sented in the glands of both groups. Formation of 
pseudolobs appeared to be more interesting. The percent­
age of glands with partially defined pseudolobs was ap­
proximately two times bigger in the age group 20-39 years, 
while the percentage o f glands with well-defined 
pseudolobs was by about three times bigger in the age
group over 40 (Table 3). The percentage of pineal glands 
without pseudolobs was equal in both age groups. There 
was a clear tendency o f increasing frequency of glands with 
well-defined pseudolobs with age and decreasing fre­
quency o f glands with partially defined pseudolobs.
This fact deserves special attention in future.
Table 3. Structural characteristics o f  the p ineal glands 
according to age
Characteristics
20-39 years > 40 years
n P n P t P
1. Thick capsule 19 36,84 101 45,54 0.71 n.s
2. Acervulus 19 89.47 101 78.21 1.38 n.s
3. Pseudolobs
Not defined 19 42,10 101 38.6 0.20 n.s
Partially defined 19 47,36 101 23,76 1.96 <0.05
Well defined 19 10.52 101 36.63 3.07 <0.05
4.Gliosis 19 42.10 101 52.48 0.84 n.s
5.Cysts 19 15,79 101 27,72 1,26 n.s
Macroscopic characteristics are equally represented in the 
glands of both age groups (Table 4).
Some authors report significant changes in the structure of 
acervulus in a small number of cases with increasing age. 
The concentration o f phosphorus decreases while that of 
calcium increases. Some changes in the brain sand with in­
creasing age are observed by metalography (12).
A large study o f 2700 human pineal glands (4) reports a 
lack o f atrophic changes and of changes in the number of 
pinealocytes, the frequency o f acervulus, gliosis and cysts 
with increasing age, while they find some sex related differ­
ences. No changes in the weight o f the gland have been re­
ported after the age o f 10 years. In an other study o f 167 pi­
neal glands no difference in the weight o f pineal glands in 
relation to age and gender was found. The same authors re­
port a statistically significant correlation between the 
weight o f the glands and the availability of acervulus as 
well as lack o f correlation between the level of calcification 
and availability of cysts and lack of involution related to age 
(5). Age-related accumulation o f acervulus in combination 
with lipofuscin in the histochemical and ultrastructural 
study o f pineal glands could not be proved (2). In an experi­
mental material age-related thickening and fibrotic changes 
o f the pineal capsule and gliosis were observed (7) along 
with increasing number o f myelin filaments o f the capsule 
(8).
The results o f our study agree with those of other authors 
(2,4,5) and do not match with the conclusions of other au­
thors (7,8). We can suggest that the influence o f the species 
specificity on morphology is the cause of this mismatch.
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Table 4. M acroscopic characteristics o f  the p inea l g land  in the age groups 20-39 and  40 and  above
Characteristics
20-39 years >40 years
n X±A n X ±A t P
Length (mm) 19 9,39±1,68 107 8,88 ±0,71 0,78 n.s
Width (mm) 19 6,94±1,19 107 6,44 ±0,49 1,08 n.s
Weight (mg) 18 184,83 ±54,61 98 146,03 ±23,37 1,83 n.s
Density (kg/m3) 18 2,8 (±2,21 98 2,96 ±0,92 0,18 n.s
C O N C L U S IO N S  6.
1. There are no gender-related differences in the macro­
scopic characteristics and the histologic structure o f the pi­
neal glands. 7.
2. Age is not related to the macroscopic characteristics of 
the pineal glands.
3. In the glands o f younger people partially defined 8-
pseudolobs prevail while with increasing age glands with 
well-defined pseudolobs are more common. The other 
characteristics ai e equally represented in the gland o f both
age groups. 9
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